In vivo and in vitro demonstration that Staphylococcus aureus is an intracellular pathogen in the presence or absence of fibronectin-binding proteins.
Staphylococcus aureus is the most significant bacterial pathogen associated with bovine mastitis. However, the relevance of intracellular infection to mastitis pathogenesis is poorly understood. We used in vitro assays and a mouse model of mastitis to demonstrate the intracellular component of the infection and to identify the importance of fibronectin-binding proteins in the processes of colonization and internalization. In vitro, a mutant strain, lacking fibronectin-binding protein (FnBPs(-)), had a reduced ability to bind fibronectin and to infect epithelial cells when compared to its parental wild type strain. After 2 h of infection, the internalization of the mutant bacteria into epithelial cell cultures was reduced by 60% compared with the wild type. After in vivo infection, microscopic examination using the FnBPs(-) strain revealed that production of a high density of live bacteria within the mammary gland epithelial cells was delayed. Both parental and mutant strains were identified within neutrophils, macrophages and epithelial cells suggesting a close similarity between the mouse mastitis model and bovine mastitis. These results demonstrate that S. aureus was able to cause an intracellular infection in the mouse model of mastitis and that the elimination of one adhesion protein delayed, but did not prevent, infection.